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This is a preliminary report, and therefore does not give either

complete or final results of the work of the various projects.
No in-

formation on the construction of the device is included, in order that

the classification may be kept to Secret ??estrictezlData..- ___

It was detonatA as the Flathead Shot on a lmrge off Ymochi-.

-5-



PART I

GENERAL INFOPJUTION

Obsemd Weather at Shot Tine

Fig. O-1 - Bikini Atoll Map

Fig. O-2 - BiJ&i Area Hap, Scientific Statims

Fig. O-3- RadSafe suxwey, D # 1

Fig. O-h - pa-hfe Survey, D ~ 2

Fig. 0-5 - htiafe sumey, D ~ 3
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s “
BIKINI OB 131VEDWEATHER FOR 12 JUNE 1956

AT DFT@NATION TIME 0626M

Sea Level Pressure 1012.? mb

Free Air Surface Temperature 82.O~

Dew Point Temperature ‘7:.&~

Relative Humidity
Surface Wind 056° at 10 hots

Visibility lC miles

CLOUDS:

4/10 stratocumulus and cumulus; bases estimated at 2~ ft.

10/10 cirrostratus?;bases estimted at 30~~c feet”

WV’THT’R:

YO shower activity reported.

l%essure
(Millibars)

1011
1000
9.47
850
770
735
700
666
640
611
560
543
525
500
400
356
300
250
203
150
122
116
112
100

%
58 ,

..
6...’(C: :~jg~~

L;’,,fi~,

Height

-

110
380

1,993
5,C20
7,759
9,C22

lo,~g~

11,713
12,705
14,04.2
16,327
17,126
17,995
19,250
24,5tL0
27,592
31,670
35,8~
40,630
/@,/i50
50,393
51,345
52,001
54,093
56,430
61,548
64,711

-7-——

Temperature
(C’c)

27.8
26.8
22.2
17.2
14.2
10.8
03.5
06.8
05.2
02.!3
-~2.8

-04.8
-04.2
-Qg*2
-19.2
-25.2
-32.3
-0.3
-54*4
-69.7
-20.C
-79.C
-21.0
-78.0
-76.0
-65.C
-~~.o

Dew Point
(“c)

24.5
23.5
1?.5
11.8
01.5

-’C2 .2
-@2 .4
-C2 ● 5
-Q8 , s
-06.2
-lc.2

qn c-&w.>

-19.2
-11.8
-3C*5
-37.5
M
M
M
M
M
M
M
M
M
M
M

*,

‘?“;4
\



WIXIS ALOFT (11194~)

Height Direction Speed

w ~ JKZ!QSl

l,CQO

2,000
3,000
4,CQ0
5,000
6,o0o
7,000
8,000
9,0a3

lo, mo
12,000
14,@@o
16,000

070
080

100

100
100

090
090
100
100
090
130
160

20
17
13
11
11
12
12
09
07
C6
04
05
09

Height Direction Speed

m fD’~e~ lQQQ

18,000 150 12

20,0C0 16o 11

22,000 150 10

24,000 160 13

26,000 170 15

28,033 170 16

30,000 200 18

32,~ 220 17

34,000 240 u

36,000 260 19

38,000 260 29

40,0Q0 230 18

45,000 240 17

50,@oo 360 13 w
55,~ 100 17 -

-8-
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Fig. O-2 - Bikini A~a Map, Scientific Stations
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PART II

TASK UNIT 3

>lAG—G—. 4-2
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Progral 2- Nuclear Radiation and Effects
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Pmgraui 9- General Support
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Project 1.9 - Water Wave Studies - L. W. Kidd

OP.JFCTIVYSANTI)INSTRUMI’NTATION

Instrumentationwas,activated to measure water waves resulting

‘romthe@(FuTmm)” ‘t”td 0’ ‘en “a’ions”ere
utilized in the Bikini L.agocnArea to document wave action from this

event. Six of these stations fielded useful dat~. They were the

four sh~re recording installations,one turtle s$2t.5ofi(197.94) and

one skiff station (196.03). The turtle and skiff station were at

ranges 2400 yards and 11,800 yar~s respectively frongro’.d zero.

‘Twol~ng perioi wave recorders were active at Ailinginae and !?niwetok ~:

Atolls to dOC

&

t any long pe+o~ waves in the open sea resulting.

from th (FLATmlD ). h inundation surver of isla~ds in the
%---

Eikini Atoll to determine the eti.entof inter up-~~sh and floading mS

EnJm - 2 ft.
Bikini - 1+ ft.

t
Airukiiji -2 ft
Chi~erete - 24 ft.

As anticipated, the perio~s of waves froa the <(~,,~=.)

were considerably less than those from the
+;. ‘eri”s 0’

waves ranged fron 1* min to 25 sec. Wave energy dissLption along the

-15-



Aomoen-BiJchi reef is apparent in comparisons of the Bikini etation

data with other lagoon stations. Data from the Lang Pefiod recorders

has yet to be examined.

Up rush and inundation on Bikini Atoll islands was insignific~t

except in the Yu.rochi-Romurikkuarea. The largest wave of the train

approaching this area had a deep water crest height above mean water

level of approximately 9 ft. Water crossed the Yurochi-Romurikku

causeway and passed to the ocean side of these islands. The short

*

period associated with’-- FLATHEAD) waves prevented a major break

?through of the causewa and limited the water damage to earth works and

structuresin that area. Minor up-msh and cross over occurred in the

Eninman-Airukiiji complex. Energy levels at this point were insufficient
%?;

to cause any but minor scouring and erosion. Water flooded a small seetion

of center Enirikku. No errosion or scouring was apparent.

Results of the distant island station are not availableat this

time.

-16-



Project 2.1 - Gamm Exposure vs Distance - P. Brown

OBJWT IVES

To determine gamma exposures..,.%*S a fmctlon of distance from the

point of detonation of a
-air “t”

To draw conclusions from the data concerning dosage contours

and the validity of scaling law for this type of shot.

DESCRIT’I’UI?7AND TYF’ERIMWTALFIOXDURES

Standard film badges and quartz fiber dosLmeters were distributed

at mrims positions throughout

in the preiicte~ fallout area.

interruption while others were

Bikini Atoll and on the ships stationed

Some badges were exposed without ~’

exposed in sequence or shielded from

fallout by dropping mechanisms activated after

Sufficient data points were obtained from

exposure

detailed

The

stations to permit a good estimate of

analysis.

initial gamma radiation exposure fits

blast arrival.

the fallout gamma-

dosage contours upon

predicted values

reasonably well. There are, hwever, some discrepancies which may be

resolved on further analysis coupled with adflitionalinformation on

the makeup of the device.

-17-



“9–we (FLA’THEAD).-

F’reject2,2 - GammaDose ~te vs Time - ?. Brown

OBJECTI’VE

To measure residual gamma radiation intensit:-as a function of

time at land fallout stations, and to measure the initial gamma

intensity vs time for a
-air ‘St”

I’?STWMENTA’TION ‘+>

Fallout gamma radiation Intensity was measurei using ioniza.

tion chamber detectors, associated electronics ang time intensity

recorders.

The initial gama radiation rate was measured using plastic *

scintillators with photomultiplier and phototube instruments. The

gamma rate is recorded in the form of a log scale and has a the

resolution of 0.91 second with a total recording ti..eof 5 minutes.

Gamma rates from 109r/h to lC??/h are capable of being recorded by

tlds system.

R~~~~Ts

The fallout gamma ra~iation appears to agree reasonably well

with the Project 2.1 data. This is based on ~eltiinary uncorrected

data.

The gamma rate versus time initial radiation data has been

evaluated at only one point at the time of writing this report. This

data point is in good agreement with the l%oject 2.1 data. Additional

initial gamma radiation data should be available upon readout of mag-

netic tape recordings.

-3s -



Project 2.4 -

OBJECTIVES

To study

*

9. .
@ (FLATHEW)

Decontamination and Protecii~n - J. C. ?kloney

the contamination of various types of building surfaces

exposed at mrious orientations to the fallout.

To study the effectiveness of various decmtamination proce~ures,

and thus obtain data on the radiological recovery of military iastal-

Iations constructed from the tested types ~f ~teri~~.

INSTW!!ATION

Panels of

on a structure

The structures

the vari~us types of building materials were mounted

so as to present va:ious orientations to the fallout. ~

40 ● Evaluation was to be carried OIJtat Tarry, xhere r-rims decon-

d“
*~,

Due to insufficient cont~aminationfrxn the (TL.4:HE.U), it
—

wzs ~e:i3e3 t3 le3ve the panel assembly on the Y.4G-39. On the YX-LO,

only the panels on the fr~nt face receive.d erIOUgFicontednstion to

wc-rrzntexperimentation.

Due to the difficulty in manipulating the canvas covers protecting

the pmels on the two struct’=es, it was decldd to forego t5e pre- and

post-shot su-face covering.

Due to the ap~rent low decontamination efficiency of low a~d high

pressure water hosing, it wss decided to forego these techniques.

C2P!LJ/i13E
‘ ~[,;;~; ‘:(: LAN:?C

ti .!:LK

“\, L,

‘J,’
-19-



RFSUITS

The following data is from decontamination of the front panels

of the YAG-40. Residml percentages shown in the table below are

based on panel contamination levels as measured in the project area,

Readings are fn milliroentgens/hr. Inv~stigatians will be made to

determine the amount of original fallout contamination which was

washed or blown off the Fanels before they were taken off the YAC-40.

It must be painted out that the given data is of a grass

character and is not t~ be in.‘erpreted as beinc final results for the

52
23
70
83
/!p7
52
51

2+
69
42
74
33
44
18
61

61
10
67
73
38
37
37
3EI
55
53
17
(7
11
~~
8
23

45
3
~y
74
26
30
28
26
39
37

8
56
4
2
6
23

. . ?:].,. ‘44-.
-<.-, ,

.,, ,.



‘e (FUTW3)

Project 2.62 - &Fallout St ies by Oceanography Methods - F. D. Jennings

OBJECTIVES

The objectives of !%oject 2.62 were

radioactivity and its chemical nature In

water burst and calculate the equivalent

the nature of the transport and dilution

to: measure the fallout

the water from a surface

land fallout pattern; study

of radioactive fallout

material in the

fallout picture

oceanography of

ocean t~ permit future surveys to acquire a canplete

from the fewest possible measurements; and study the

Bikini lagoon as it involws the circ~ati~n of con-

taminated waters, particularly the effluent thereof

of rapid transients of circulation which may result

tribution of actitity.

D?SCUTP!’IONAND FXP’?3TMWTAI ?~OS!?INIR?

‘l’he

aboard a

Th~

stations

Bikini Iagoon was investigated

Navy LCU.

and the occurrence

in sudden re3fs-

using an inst~mmte~ trailer

p~oject ins%alled and maintained sixteen deep-moored skiff

in the fallout area between 10 and 30 miles from ground zero.

?.ecardingi~.strumentsveye installe3 on these skiffs t~ measure the

radioactivity a3 a function

down to 100 meters. A time

Project 2.53.

Two high

radioactitit.y

speed vessels

as a function

of time at ~epth inter=ls of 20 meters

of arri=l starting pulse was supplied by

were outfitted with devices for mess.u-ing

of depth md in the air. These two VeSSelS

were statione~ outside the fallo’~tarea during the shot and then pro-

ceeded to survey the fallout area making measurements out to about 3~

miles from GZ. Approximately twenty-five s~~face smples an~ a number

~GP/~~j:~E
Ifl?il.3C
~::;::‘J~~‘j
!:;,g~ j ,,/; ‘imiii&

. ‘u2



of samples from depths were taken for f%oject 2.63.

R~slJLTs

Preliminary examinatim of the fallout data gathered by survey

ships indicate that the fallout area extended approximately 150

miles along an axis of about 330

boundaries were remarkably sharp

degrees True. The east and north

and gave a pattern of about ~

miles between the axis and the esstern boundary. The vest boundary

was so diffuse that it could not actually be distinguished but

me~ely appeared to be scatteredextensively westward,

Results of the postshot lagoon survey and the moored-skiff in-

strument recovery await further examinatim.

CONCLUSIONS

Specific

comparison of

canelusions await further 5ata recluctim. Inter-

the measurements maie by vazziousinstruments on the

different survey vessels of various projects show

and the partially assembled d%ta gives a coherent

This correlation was carried out by Program 2.

good correlztim

fallout picture.

-22-
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Project 2.63- Collectionand characterization of Falloutulth Time -

T. Triffet

Ob.lectives

To collect samples of fallout and measure ra ation field intensit-
#.“.‘

-
ies with timeat variousdistancesfrom’ land,waterand air

thermonucleardetonations.To study these samples from early times with

respect to gamna and beta activity$ to analyze them for chemicaland radio-

chemicalcomposition and to determine certain of their physical properties

including distributions of particle sizes.

Instrumentation
$$

d

--.
Instrumentation for the

*

(FLATHEAD) was similar lx that for the
,,

(CHEROKEE). ‘“”
—. ~

<.
Qw’

YAG-39 was located apprcudmately30 miles$ YAG40 approximate3.y40

milesand LST-61.l

were at different

Results

approximately 50 miles from ground zero; aXl$ however8

azimuth angles.

Approximately 95 percent of all project instrumentation functioned

properly ~d no damage to any stationfromblastor thermaleffectswas

observed. Withinthe Bikini complexthe Chieeretestationreceivedno

fallout,the EM&d stationonlyve~ light

fallout,and the YFNB-13and Aomoenstation

itionally,FWt S and SkiffsAA, BB, and CC

fallout,the YFNB=Q9 moderate

relativelyheavyfallout. Add-

receivedsmallquantities.

Collectedsamplesaveraged400 mr/hr surfacereadingat 3.400on F4ay2 with

some as high as 1.8 r/hr at the same the; the time of arrivalat the YFNB-29

was about1 hour and 20 minutes after detonation.

With the exceptionof the probe mounted on the boom of the YAG40 U

instruments aboard the three project ships were operated over the entire

.;*W fallout period. Each ship received fallout, the approximate times of arr-
,.,,’.J,.~,~>.. ival being H }4~ hours for the YAG39$ H } 7 hours for the LST-611, and “

r:j;l~n~~~,~‘ x

--}iti~o
a J

.

&



H / 8 hours for the YAG-40. The highest activity level observed was

approximately 230 mr/hr at about H # 16A hours on the deck of the

YAG+!+O. TMs portion of the deckwas not washeddown,however,it is

belleved that a maxtmum activity level of about 350mr~hratH ~ 9 hours

would have been measured on the deck of the Ii5T-611had

washed down. Readings between different instruments on

were in generalconsistent and overall documentation of
..

it not been

the same ship

the eventat

each of the three ship locations was good. Samples were obtained in the

shielded laboratory aboard the YAG+O by means of the Special.Incremental

Collector and were analyzed from early times as planned. Activity meas-

urements, decays8 gamma spectra measurements and physical observation

were performed. For the most part these data are currently being redu~d

and will be reported when available; with regard to physical observations

however, it appears that the great majotity of the fallout arrived in

slurry droplet form. These droplets averaged between 100 and 200 microns

in diameter and possessed an NaCl content ordinarily in excess of 80 per-

cent. Reliminary analyses indicate the primary actitity to be associated

with even smaller particulate contained in these droplets. As before,

the tind structure in the

period, causing the final

predicted shape.

region varied considerably duAng the fallout

fallout pattern to be much distorted from its

The data obtained are being etined further and additional analyses

are being performed at NRDL; these results will be included in the ReU-

inary Report.

-a-



project 2.64-

~jectives

To survey

P-(FLATHEAD)Fallo@ cation and Delineation by AerialSurvey- Il.Graveson

the gamma radiation from fallout contaminated ocean areas

ueing an aircraft borne detector. To make air absorption

correlate the aircraft data with the intensities measured

of the sea.

Description and Experimental I%ocedures

measurements to

at the surface

Three PZV-5 aircraft were equipped with gamma radiation detectors to

record the dose rate arriting through the thin aircraft skin from a water

surface below~ ,*

Two aircraft flew over the fallout area simultaneously and observed

the radioactivity and altitude (operatti altitude 200-400 feet). The in-

formation on radiation dose rate and altitude wasto be continuously rec-

orded and telemetered to the Program Two Control Center aboard the USS ESTES.

Results

On D day both aircraft became contaminated due to insufficient data

on the time of cessation of fallout. Fallout extending some 40 ndles west

of Bik5ni was located before the aircraft became contaminated.

ti D { 1 day two aircraft surveyed an area bounded by 1630401E to

1660001E and lloOOtN to 13020tN. The conthnated area was located and

delineated within this area.

There was apparently some fallout still

to 100 miles north and northwest of Bikini.

inated in this region.

occurring approdmatel.y 60

Both aircraft became cont=-

On D ~ 2 one aircraft was used but due to its residual contadnation

careful study of the charts from the aircraft must be =de to obttin def-

initivedata. ‘his analys%s i8 being

,,
.).:

“r,>-
--

made●

L
.

.>
; ,2
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6 (FLATHEAD)

project2.65 - Analysisof Falloutand Base Surge - M. Morgenthau

Ob.lectives

The general objectives of project 2.65 participation in REDWING were

to: (1) obtain fallout samples on land and to

radiochemical measurements on the samples; (2)

of the atoll area from information gathered by

and Rad4afe; and (3) evaluate the rde of the

radioactive material.

Description and Experimental Procedures:

perform radiophysicd and

prepare dose rate contours

this project} other projects$

base surge in transport of

Stations at Eniwetok Atoll were equipped with a

tor (GFC).

On Mlay$ D+ 13 and D+ 2, an aerial survey of

.*

Gross Fallout Collec-

residual radiation was

made over the respective atolls by helicopter~ The measurements were taken

by means of a probe on a long cable suspended below the hovering he~copter.

The position of the probe was determined by comparison with maps and aerial

photographs.

Results

Aerial survey readings taken on three successive days were corrected

for meter calibration and corrected to H ~ 1 hour and H ~ 12 hour values

as shown h Table 2.65-I by using the decay exponent of -1.0. The field

readings taken on three successive days were plotted as a function of

for seven representative islands. The average decay exponent for the

H ~ 8 to H ~ 55 hours was found to be -1.015.

time

period

Analysis of intermittent fallout collector data$ particle size data,

and radiochemical.data is in progress. Very little liquid fallout kas

collected. ~~it~/DOE
,,.,~,!,., !;~ “1

i.,.
‘::LCi )

‘[ \.::
,..1,,:-~,:,

,/
J
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project 2.66- Early’Cloud Penetration - Col. E. A. Mnson

Objectives

To collect and evaluate data relating to radiation dose rate vs time

in radioactive clouds from thermonuclearweapons.

To measure and evaluate the radiation hazards associated with the

residual contamination on aircraft which have flown through thermonuclear

clouds at early times after detonation*

To measure the

after detonation.

Radiation dose

The extent and

after landing.

turbulence in a thermonuclear cloud at early times

rate inside the cloud vu time after detonation. ~

quality of the residual contamination on the aircraft

Instrumentation and Techni@es

Three B-57 aircraft penetrated the cloud. The first one a “Nip”

penetration at 49 minutes at an altitude of L5,000 fto me Pilot flew

almost through the cloud before turning 1800 and fl@ng back out again.

Time in cloud was 128 sec. The second aircraft made a “bore-through”

penetration at {58 minutes at an altitude of 45~oo0 fte ~me in cloud

was 92 sec. The third drcraft carried out two ‘rbore-through’tpenetrations

at %7 and 76 minutes. Altitudes were 47,000 ft and 34)000 ft while the

times in the cloud were 76 and 66 sec. respectively.

The dose rate and integrated dose in the cloud and on the return

flight due to residual contamination on the aircraft are measured by a-dose

rate instrument and integrated dose meter. The readings of these instru&

ents are recorded by a Photo Panel. The Photo Panel includes a “G” meter

to determine turbulence in the cloud, a clock to give time in the cloud
~~+~>;D~~ ~
I and an altimeter to show altitude of penetration.A“(:,?:/,,L ‘] ‘

‘/’,

-28- g
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A self-recording dose rate inatrwment is

which is equipped withtimingnarkers to show

also installed in the aircraft

cloud entry and exLt. It aut-

omatically starts recordingwhen the ra~ation field reaches l-r/hr.

The aircraft were equipped also with Bendhdosimetersx ~ fim

packs and fibbadges to indicate totaldose received on the dssion.

The contamination studies consisted of surveyhg the aircraft with

both gamma and beta survey instruments for the purpose of obtaining the

general contaminationlevel on and in the hnediate vicinity of the dr-

craft. Based on these data individual film

on the aircraft. The exposure time for the

instrument survey. These exposures give an

were placed at selected points

films is determined from the

autograph of the particle dis-

tributions the general background and a measure of the beta dose from we

particulate material. Comparing these values with the gamma surveyis one

of the methods for deterdning thefl/Vratios. In addition film stacks are

exposed to the aircraft to permit a study of the energy distribution of

the beta spectrum and to determine the/?/Uratio.

Results

The dose rates in

were = to or less than

the cloud and

the predicted

total dose received on the mission

values. The pilot of the aircraft

which penetrated at }49 minutes received a total dose Of 3*3R as measured

by a Rad-Safe film badge. The madmum dose rate in the cloud was about

300R/Hr with the average dose rate being about 120R/Hr. The ‘contaminat-

ion F’actor$fon the aircraft was computed to be .75~ti ti the cloud-

The pilot of the aircraft penetrating at @ ~nutes received a total

of 3.c16Ras measured by a Rad-Safe film badge. The average rate in

cloud was about 100R/Hr. The “ContaminationFactorn on the ~rcraft

L.5~l!!ute.

The third aircraft planned to penetrate at 50M ft at %5 ~utese

-29-
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However$ at this time and altitude the cloud above 48M ft apparently

had sheared off to the south and west and was separated from the rest

of the cloud. The pilot decreased his altitude

the cloud at *7 minutes. He continued down to

rated the cloud at }76 minutes. The total dose

to @f ft and penetrated

3Mft and againpenet-

receivedon the mission

was 1.Q3R. The “ContaminationFactor’i

.9%Mnute.

‘l’he‘lcome-home’fdose to the crew

on the aircraft

was measuredto

of the total dose. The pilots reported from none to

the cloud and the “G” meter in the photopanel showed

ing the penetration runs.

Adequate data was

analysis indicates that

TEAPOT.

was computed to be

be from 25%to 33%

Jlight turbulence in

~ maximum of.5G dur-

obtained from the contamination study. Preliminary

the results will agree with those of Operation
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Project 2.71 - Relative tipa+mce of the Various Ra-liatfcmSources

to the Ship S5ielding fioblem - !?.R. Rinnert

(J~ECT~S

To determine the relative raiiation dose rates contributed by

contaminatim ~f the air envel~pe, vater envelope, and the ship?s

weather surfaces.

To determine the time dependent gamma

awl scattering coefficient’sof steel t~ be

l~~ions of shiel~ing effective~ess.

ray combine~ absorption

use~ in future calcu-

cksm+er radiation detectors.

cyd izside of’the YAGts 39

L/“, -/ ,,
/7

-/
.,



0.25 to 6.o inches. Fa~h de~ec$or consisted of 3 packa~ea iOnfZ!i~iOn

chambers. The pipes with de%eciors md an unshielde3

encl~sed in a thin alumlnu.mdome so that the geometry

detectm were

of radfation

sources wwld be identical.

A field test was to be mde of a prototype

system as a part of the laborat~ryts long range

Miscellaneous ganma radiatlcm measurements

detector-recording

development.

were to be made by

kfngpost sapling platform, in the kriige~ in the fire~o~m~ in the

recorfierroom, and in Number 2 hold.

RESIJLTS
%

The ral?ation levels encomtered by the two YAGs were too low

to s’~pplyd~ta a~equat.efo~ the satisfaction of all objectives.

tion

The instpmenta:ion performed satisfactorily, hcwever many ra~fa-

~eteCtOrs were operat~ng near t!leirlover limits Of smsititity.

k’herefeasiW.e, for su?3sequentparticiy.tIcm, more se~sftive detectors

were ins$a.lledin place of the highest range detectors.

?7ie~~~~ontributpfibr Varisus Ri3i2%iOIlRe!at!ve ~axma pa~i2tii9n.

Smrces

Fig. 2.71-1 shovs a rather roush

to the razliaiionfield on the deck of

dies.tethe duration of fallout.

The accuracy of the preli~i~~ry amlysis of the relative cz~tri-

butions by the various radiation sources does n~t k=rrant a presen-

tation of quantitative results at this time.

In%e~~ction ~f Gaw ?~?fxtfo~ with Steel

Gamma fields inside steel cylinjers of various thiclmesses

‘ ~~::p::~:
[:p,;~

-

-1

/;<
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uere com~.re3 as a fun:tim of cylinder thicbess an3 time. Cmbinefl

absorption anl multiple scattering coefficients for steel were cal-

culated from the attenuation data and are presented In Fig. 2.71-2.

The low rafiia+.ionlevels aboard the two YACS prevented calculations

f’o~l~t.e~times

The values

than those shown.

obtained from the two YASS agreed well. It will

require a stztistfcal analysis to determhe whether the values are

significan~~y ~iyfe~ent fron tkose obtained at Operation CASTLE. NO

accmclusion czn be drawn at thi e.
.’

pa~~%ip3ti~~ in t~; Shot (FIJ.THEAD)

data and did not permit ai~uate satisfaction of

supplied only limited

project objectives.
%
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Project2.8
v’

- Shipboard CountermeasuresMethods Studies - R. H. Heiskell

CbSective

To determine the relative effectiveness of various proposed ship

~d persomel protection and reclamation methods.

Description and herimental Procedures

These studies consisted of 8 problems tobe carried out on the

YAG-39 and YAG-!@ and at the Rad~e center on Parry. These eight

problems involved the study of the effectiveness of various shipboard

protective methods, decontaminationmethods$ hazard assessment methods,
+

persomel protection and decontaminationmethods$ and basic contaminab-

ility-decontaminability.

Results and Conclusions

~e removability of the RRPC was the sane as experienced after the

.$-’~). Decontaminationeffectiveness was superior to that

P

obtained on the--- ). In the non-washdom area the RRPC re-
)

moval left only 3. residual as compared to 18 percent residual as for

hand and mechanical scrubbing.

Chemical Paint Stripping: No results due to insufficient activity.

%
.chtical Scrubbing Methods: Results same as obtained after the

&

k,---

(ZUNI) shot. The mechanical scrubber was found to be slightly.

inferior to hand scrubbing. It was, however, far superior to hand scrubb-

ing in reducing fatigue.

Protection and Decontaminationof miscellaneous mterialsj wood

decks,and skin: Insufficient activity to obtain useful data.

Xonito@ and Hazard Assessmentj and Basic Contamination-Mcontam-

ination Studies: Data is being processed. ,i

-36-
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Project 2.9 - Stmqa- Rec~very Procedure

of ships

OEJW’I’IV?3

- F. s. vine

To proof test a shtp cleccmtamin~tlon

firehosfrqg,hzn~scrubking vith 3etergent,

in that orqer.

for Tactical Decont~mination

procedure consisting of

and a second firehosing,

To perform an operational decontamination of the YAG 39, YAG 40,

and LST 611, as required, to permit particlyition of these ships in

other schedtied sh~ts.

PLO’TE3U?F G

superstructure (exclusive of the flight deck) kas 19

previously desc~ibed iecmtamination procedures this

5.4 m/hr, m e?feztivenegs of 67 percent when c~rrected

-37-



The initial level on the fllght dezk L-s 44 mr~hr. Fireh~slng

and hand scrubbfng reduced

percent when corrected for

In the washdown area,

this to 12 mr/hr, an effectiveness of 68

decay.

which inclu3e3 the superstructure,the

average initial level -S 4.9 mr/h.rand the final level after de-

contamination (firehosing only) was .!+.4mr/hr. Since this reduction

was equal to that which WOU13 have resulte~ from natural decay ac-

‘1’2 law, it cannot be demonstrated at thisthecor~ing to the t

that the decmtamin~tion effort contribute any usefhl effect.

Tw~~ty men are emp~zy~d on each ship and a totalof 1’70uENI-

hours was expendei.

-38-



Project2.10 - Verification

RadiOlOgical

Ch.lectives

Operation of YAG16 and

of Washdown Effectiveness as a Shipboard

Countermeasure-M. M. Biggers f

ET to be stationed in fallout area

RadSafe support for NRDL Rejects

Washdown evaluation

Procedure and Results - Ship Operations

The project ships, YAG39, YA&!Q, and IST-611, successfully conpleted

their mission on the
w

FLATMEAD) shot. fiecise in.fomatlonin ships

position and other operational information has been given Reject 2.63 for

inclusion in their reports.

yA&39 Operations

YAG-39 encountered fallout at

when the gmna radiation intensity

was closed and washdown activated.

1030 of D-day

had increased

(I2 June). At 1100,

by 2 mr/hr, the ship

The radiation level peaked at MOO,

May, with an intensity of 1.40- 150 mr/hr. on the unwashed deck forward,

and 10 - 14 mr~hr on the umashed deck aft. Peak intensity on the bridge

was 8..4mr/hr. Fallout apparently stopped at the same time it peaked (1800).

h’ashdownwas secured at 1950, the ship partially opened at 2UJ and complet-

ely opened at 2400.

YAG40 OPerations$

YAG-40 encountered fallout (i.e. a 2 mr/hr increase in gauma radiat-

ion intensity) at about lJ+15on D-day. ~;atchwas transferred to the

bfidge and the ship closed except for several hatches. When the ra~atio~

Intensity reached 20 to 30 mr/hr at 1600, the engine room hatch was closed

and the washdown system was activated. Peak intensity occurred at about

~~~l[Cj~OE
1:.’,:~~

~ti

*



2330 on my (H / 17 hours) with readings topside, forward, of 230 to

270 mrjhr. The radiation intensity aft at the s~e the w ? mr/hr*

‘I’he peak Intensity on the bridge was 6.4DU’/h.X’.Thefo~o~ng mom

at 0607, the washdown was secured and at 0725, the ship opened.

LSTA1.1 Operations

The LST-611 encountered fallout

5 mr~hr reading on a greasedboard.

at 1330 on D=&y, as indicated by a

The ship was then closed. At us

the radiatiou intensity increased 2 mr/hr. Washdown was activated at ~%

Intensity on the platform peaked at 90 mr/hr at 1530. ‘he i-ntetitY on

the washed deck was 70 mr/hr. At 0315 on D / 1 the washdowm was secured.

At 1100 an air sample indicated an activity in the order of 1 x 10-~c/cc,

and the ship was again closed. The deck and kingpost gave no indicati~n of

faout SO$ after 5 hours, the SMP *S opened ag~n.

YAG39 and YAG--4Oreceived moderate amounts of fallout after th
A

(FLATHEAD) andwere required cooperate thetiwashdown smteu. ~tion

of records from gamma-time stations indicated sufficient reliable data was

obtained to attempt an evaluation of the washdom systcxm effectiveness aboard

both ShipSO

The YAG-39 operated about 25 miles due north of ground zero during the

fallout period. Due to light surface winds, the ship held station in a

the no~~eagt d~ng the event at speeds

four+nile square by use of a figure-eight maneuver, normal to the surface

wind. The surface wind bore from

vary@ between L4 and 16 knots.

Peak actitity occurred 10 hours after shot time. The acti~ty ~der

the

45

unwashed area gives an effectiveness

washdown at this time was I-2mr/hr. The maximum accumulated dose was

mr. This compared with a rate of 128 mr/hr and dose Of L30 m from the

of 91 and 89 percent.

/
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The YAP+ uas stationed 40 miles due north of ground zero. Fall-

out arrived shortly after H } 7 ho~s~ The washdown was not activated

until a build-up of about 20 mr/hr on deck was reached. ‘his occurred

1 3/4 hours after the first indications of falloutarrival. The fallout

ceased at approximately H

f~out WaS ~ hours.

The total dose under

~ 21; the totaltime that the ship was in the

the washdown -S apprccdately 150 m, @=Pared

with 33 r in the non-washed area. The relative effectiveness of the -sh-

down for this event is 96 to 97 percent for dose rate and 93 percent for

accumulated dose.

Discussion -Washdown

The nature of the fallout material is considerably different from.
.-<

@

r—
that of the (ZLJNI)shot, i.e., considerably less mass and averag-

0
ing smaller-size, 30 micron diameter or less, and arriving in liquid drop-

lets of high salt content. The significant difference is that the fallout

d

material consisted of very small, sol” radioactive particles of bomb debris

in aqueous suspension whereas-” “’(ZUNI) material was mostly agglomer-

ate mterial heavy and much larger in size.

-41-
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Project 5.1 - In-FlightParticipationof B-4?- C* W* LuchsiWer

Lt. RobertC. Laumann

The objective

thermal effects of

of thisprojectis to measurethe blast,gust and

a nucleardetonationon an in-flightH’i’~rcraft-

With the recordeddata,the criteriaand methodused in the M’1 Wea-

pon DellveryHandbook,may be verifiedor corrected.In addition,the

projecttill providebasicresearch data for the design criteriaof

futureUSAFaircraft.

Instrumentation ~

301 data channelswere availableon this shotto recordbending,

shearand torsion in the wing end horizontal stabilizer, thermal in-

puts to the aircraft, themally induced strain, temperature measure-

ments and overpressure. Rior to shotparticipation95% of these

channelswere operatingsatisfactorily.Sincelast participationeight

new gust informationchannelshad beenadded at wing station615.

AircraftPositionin Since

The H?-s flylngat an absolutealtitudeof 38,000feet,a speed

of Mach 0075 and on a headingof 3000Tat both To and shockarrival~ At

TO* the horizontalrangebeyondgroundzerows 38500feetand at shock

arrivalit was approximately38,000feet~

Results.—

Thermal: Thermalinputs were negligiblesincethe al.rcraftwas pos-

itionedfor gust data.
.!.

)

@@~

COPIED/DO
lANL RC
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Gust: Gust load at time of shock arrival was 63% allowable limit

at uing Btation 493 and 46$ limit at ning station I-44.
._ .._. _______ _

Overpressure:

-43-
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Project5.2 - In-flight Participation of a B-52 -lstLt. F. L. M1l-iams

~.lective

The objective of this testwas to determinethe deliverycapbility

of the B-52 aircraft.

Instrumentation

Instrumentation of the E-52 for th4
(FLATHEAD) consisted of----

approdmately 320 oscillograph channels which recorded measurements from

strain-gage bridges~accelerometers~the~couples~ Press~~ transducers

calorimeters,roll and pitch ~os, radicineters,and controlposition

transducers. In addition, 13 cameras recorded instruments, wing defle&=

tion, cloud coverage, and fireball rise and grofih~

Results
@’

4’
The %521s participation in the” FLATHEAD) shot was unsuccessful.

Takeoff -s not accomplished unti10510,one hour and 14 tinutes later than

scheduled. The radar stabilization unit did not have sufficient time to

cycle on the ground, and though attempts were made to stabi~ze it after

takeoff, proper operation was not achieved. In dew of the necessity of

obtaining an exact position in space and the possible errorin the INS due

to thenon-stabilized condition, it was decided to abort at the latest poss-

ible time. Technical considerations preclude the use of manual positioning.

At time zero the aircraft position has appro~tely 60,000 feet from

ground zero on an outbound heating of 1.35W.

The instrumentation -s ‘ON” during the test. There Wre no m~s~

--

able inputs or responses.

-44-
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Project5.3- In-fM&t Participationof a B-66- R. W. Bachman
11+~

Cb~ective

The primaryobjectiveof this testwas to measurethermaland gust

‘ffect”“f a~’e= ‘eticem a ‘“ “’’d’”

Instrumentation

?@@

>.

Instrumentationon the B-66for the FIATHEAD)shot consisted<.

of 306channelsof informationon strain,temperaturerise,engineinform

tionspressure,acceleration,thermalradiation,and vbd and tall deflec

tion. In addition,32 basica/c flightinstrumentson a photorecorder
+

paneland 8 channelsof correlaticmwere used,

AircraftPositionin S@ce

Usingthe K-5 RadarSystemthe * was positionedat an altitudeof

16,OOOfeet,on a headingof 100 degreesanda horizontalslantrangeof

17,800at time sero. At time of shockarrival,the horizontalrangewas

59S100feettith the ~rcraft on the sameheadingand altitudeas before.

Results
@

Thermal: Totalthermalenergymeasuredwas *@’ ~

.$9
temperatureris uas~}egrees F measuredon the .016white elevator

-+ 7‘w

*
panel,-and”’- egreesF measuredon the nose radome.

9
Gust: Mmdmum gust loadingat the time of shockarrivaluas 1.39g:s

whichis approximately46.4 percentallowablelhdt for the B-66. The

Dynamicmagnificationfactorwas 1.52.

Overpressure:

operability:

operable.

DELETEDI

Of 295 totaldatarecordingchannels,97 percentwere

-45-



hoject 5.k- In-Pligh~Participationof a %5?%=latLt.HaroldMO ~ells,Jr.

~

The objective of this test was to measure the effects of a nuclear

detonationon an

Instrumentation

out of 220

in-flightB-5’7Baircraft

channelsbeingrecorded$

weaponsystem,

9 data channelswere lost for var-

ious reasons. They have been

AircraftPositioningSince

The JB-57Bwas flyingat

repaired,or replacedby spares.

an absolutealtitudeof 2s,630feet,on a+

11~ Theadingin

to ground zero at

Aircraft position

a lcW nose tightpositionat H ~ O* Hwizona range

H ~ O was13,466feet (aircrafttravelingat 800 ft/see)*

at time of shockarrival (H / 42.28 see)vas &,659 feet

beyondground

758 ft~sec.

Results

Thermal:

zero. Headingsameas H~o, altitude25$930feet,speed

Totalthermalenergymeasuredwasdn.-toa—---

horizontalreceiver. (60% ~ 10% of allowablelimit.)

Gust: Totalgust load at time of shockarrivalwas 50%~ 10%of

allowableMxLt for the B-57L

overpressure:
~-————-——-... ~-$~”
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Project 5.5 - In-Flight Participation of F-84P Aircraft - 1st Lt. R. F. ~tchell

Ub3ectlve

Waiter (CapabilitiesF-f+8F)- This participation was an

determine the capability of the F-81+Faircraft by subjecting

thermal and symmetric blast loads.

attemptto

it to both

Barley (Sideloads F-8@)

to study the dynamic response

blast loads.

Instrumentation

- The objective of this participation ws

of fighter structures to anti-synmetric

~+

Waiter - 100 data channels were available to record moment, shear,

and torsion loads; thermal strain; temperature rise;

erations; and

that failed.

ive.

Barley -

aircraft altitude.

In addition, a flap

out of

the same information

the lCQ data

Of these channels,

camera and an NRDL

channels available

as above$ there were 3 channels

overpressure; accel-

there were 2 channels

camera were inoperat-

to record essentially

that failed.

A3rcraft Fosition in Space

FJaiter - At time zero, the aircraft was fifing at an absolute altit-

ude of 21,000 feet on an inbound heading of 125°. The horizontal ra%e

was -?@ feet with zero offset. The shock arrival position (at HflS.99 see)

was 21,000 feet altitude and 10,m feet horizontal range. The true dr-

speed was maintained at 800 ft/sec.

Barley - At time zero, the aircraft was flying at an absolute altitude

of 18,000 feet on an inbound heading of 097°. ne horizontal r-e ad off-

set were -22,400 feet and 34,400 feet respectively. At shock arrival
-h

J

,< ‘
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,

(H/28,54 see)the tircraft-S at M,ooo feet altitude;zero‘OfizOntQ

range;and 34,400feet offset. The true airspeedwas maintainedat 800

ft/8ec.

In both of the abovecases,the actualpositionsof the aircraft

were very closeto the intended

Results

Waiter +9

Thermal
+

emperature

Gust- 35%designlimitin

Overpressure
-w

I!wsx V“

Thermal- negligible

Gust - 60% designMt in

——

Overpressure-
~

/

,,

WI lNVl
gcta/a31d03

positions.

risein the wing flap (0.025al. skin)

wing bending

“+

sidefuselagebending

-M-
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Project5.6- In-FlightParticipationof an F-1OM - Capt.H* ~~

(Mectlve

The objectiveof Project5.6-S *dete-e the respses

In-fllghtF-1OIAaircraftto the thermal,blastand gust effects

nucleardetonation.

INSTRUMENTATION

Leuin

of an

of a

The aircraft was instrumenteduith radiometers,calorimetersand

pressuretransducersto measurethe thexmaland blastinputsand with

straingages,thermocouplesand variousotherinstrum to to measure -%
v

e
the aircraftresponsesto the inputs. For the ‘ (FL4W) shot,

the airc aft was positionedtheoreticallyto undergoa temperaturerise
5

*

k
n the .020skin coveredhoneycombsurfacesof the drcraft

basedon the positioningfieldand the on time position. A
P

honey-
-c.,

comb test panel

basis, At this

limittorqueon

was paintedblackto receivea LiT of
v

on
Q

position,the aircraftwould receive62 percent

the stabilizer.

the same

design

Aircraft Positioning Srace

Tke aircraftwas to fly at 28,000feet absoluteon an inboundhead-

ing of 1240 at a groundspeedof 800 fps. It was plannedthatthe air-

craftwouldbe over groundzeroat To with shockarriving26 seconds

laterat a horizontalrangeof 20,800feet. Actualshotday position

was 385 feet shortand 120 feetto the rightof groud zeroat To ~th

shockarriving2’7.58secondslaterat a horizontalrangeof 22~585feet.

Results

Damage: Therewas no apparentdamageto the aircraft.

Instrwnentation:There
‘i ,’,7,!..&

was no apparentdamageto the instrumentatim. -

54
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Of the 49 oscillographrecordedparameters,45 producedusabledata.

The photopanelcamerarecording26 parametersfunctionedproperlyand

producedgood data. It againvibratedat shockarrivalbut no data

was losto

Gust Data:

was about25 percentof design

for torque.

DELETED Gust response

limitfor bendingand shearand 40 percent

ThermalData: The highesttemperatureriseto date was recordedon

this shot,but was again considerablylessthan expecteddue to the low

*
yield. A A T of abou s experiencedon the unpaintedand about

.,

em
n the black paintedhoneyc~..

NuclearRadiation: Therewas no indicationof any nuclearradia~ion

on the pilottsfilmbadge.

General: The participationwas againsuccessfulalthoughdieappoint~

due to the &sParity betweenthe positioningfield and the actualfieldes-

timates. Althoughthe temperatur-receivedwere the highestto date,they

were considerably lower than expected~

COPIED/DO~
LANLRC
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S’reject5.7 - Thcrnd
qPf@
..-

LATKZLD)
k

Flux and Albe30 Measurem~nts fram Aircraft -

Capt. R. L. !lresser

c~ly~x~

The oh.jectiveof fioject 5.7 participation on this shot was to

obtain thermal flux and alkmcl~infzrmtian of a nuclear detonation

rnoti~n Fict’me cameras.

I$!!5T?Jw~!TA:10?1

Instr’xnentationwithin the purview of ?roject 5.7 which was

Project5.7 instru??.e~$zticnon the E-52 inclu?e~ the twenty one

Pr5ject5.7 instrumentation on the !?-57consiste~of the basic

txe3ty one instmments 39? six cameras.

Project 5.7 instrtimentaticmon the P-66 consisted of the basic

t,y~fltyo~~ fnsfjr~ents ap.d twelve cameras.

Neither tactical bmber (E66, 9-57) was instrumented for me=sur-

,,>~ ..>
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instruments possessed various fields

tered to obtain qualitative spectral

of view and were suitably fil-

dfstri~tfon infor~~tiono All

channels were recorded on Consolidate Recor3ers except the six

back-scatter channels in the B-47which were recorded on magnetic

tape. The cz,eras we~e equlppcl with rzi ani

inf~rmtion at eachend of the visible regicm

eral camera: were equippcflwith spectroscopic

blue filters to obtain

of the spectrum. Sev-

attachments to obtain

-52-
—.



information of Wluc

operate3 on the !3-52

the ~peration of the

tgwer has n~t as yet

will be obtaine~ from the six cmeras which

because of the abort of the E-52. A report on

two cameras in the Chieerete Williamw photo

begn reccivei’. Best.estimzte, at present, is

/’
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Project 5.8- In-FlightParticipationof an A3D-1Aircraft -

LCdroP, S. Harward

Ob.lective

The ob~ectiveof thistest was to investigatethe A3D4 aircraft

capabilityfor the deliveryof highmeld nuclearweapons by the measure-

ment and correlationof the In-flighteffectsof a nucleardetonation.

Instrumentation

Instrumentationof the A3~l ~rcraft consietedof 96 osci~ograph

recordingchannels,one photorecorder,four GSAP cameras,andthree

dosimeters. The datarecordedincludedtemperaturerise,them@ inp@,

rate of thermalinput,overpreseure,gust loading,drcraft response$

engineresponse,and gammaradiation.

AircraftPositionin Srace

The A31M aircraftwas flying at an absolute altitude of 14j050 feetj

heading 1.240Tin a tail-onpositionat H } O. Slantrangeto GroundZero

at H + o was 1.8,425feet, (AircraftTAS 76$ ft/see)aircraftPositionat

time of shock arrival. (H t 27*2

headingof M+OT at 14JX@ feet

Results

Thermal:

sec.)was35$300feet slantrangeon a

absolutealtitude~

.’@

Totalthermalenergymeasuredwas
-

w

.
Temperaturerise on criticalaircraftstructurenas

Total gust load at time of shock arrival was 0.85 gls at C.G. (61

COHEWDOE
lm~ - per-centallowableloadfactor).

,, -54-
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Overpressure:
..,$* ~

Peak overpressure measured was
—

Gamma:

Approximately 0.025 roentgens of radiation was received in the

cockpit of the A3D-1 aircraft.

,
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fioject6.1- Accurate Location of an Electromagnetic Pulse Source -

E. A. Lewis

Objective

To utilize the electromagnetic signal originatingfrom nuclear weapon

detonations to deterndne ground zero of detonation. Secondarily to obt~n

the yield data thatis availablein the bomb pulse.

Procedure

The

The

two

Location of Ground

exact time the bomb

Zero is made by use of an inverse Loran principle.

pulse is received at various stations is recorded.
.+.

exact time difference in receipt of the electromagnetic pulse between

stations will be used to determine a hyperbolic curve which runs

through ground zero, The point of intersection

ermines ground zero.

There we two systems. Cne of the systems

of two or more curves det-

5s know as the long base

line system and the other, the short base line system. Each system has

two sets of stations. The long base line has one set of stations located

in the Hawaiian Islands (Mdway, Pal.qrraand ~fui) with synchronitiw

anterma station at Haiku, Mad, and the other set of stations in the States

(Harlingen,Texas; Blythetille, Arkansas; Kinross,Ydchigan and Rome, Newyork)

with s~chronizing antenna station at Cape Fear, North Carolina. The short

base lines have one set of stations located in the Hawaiian area (Kona, Hawii;

Papa, Hahaii; and Red Hill, Maui) the other set in @ufotia (Pittsburgh)

Woodland, and Ka~lle).

-.,



Results

All stations of both Long and Short base lines received and recorded

the electromagnetic pulse emanating from the bomb detonation.

Short Base Line:

California - All stations in the Woodland net received and rec-

orded the electromagnetic pulse emanating from bomb detonation. Line of

Position error 2 nautical miles. Y! field strength 0.5 volts per meter~

Hawaii - All stations in the Kona net received and recorded the

electromagnetic pulse emanating from bomb detonation. Line of position

error 2 nautical milesa ~ field strength 0.8 volts per meter.

Long Base Line:
‘s

Hawaii - All stations in the Lahaina net received and recorded

the electromagnetic pulse emanating from bomb detonation. Fix error was

2.?5 nautical miles.

Stateside -

orded electromagnetic

AU stations in

pulse emanating

the Harl.ingennet received and rec-

from bomb detonation.

Griffiss AFB equipment was operating at shot time.

Conclusions

data

ther

No conclusions can be nsde until further information is received from

reduction and interpretation.

l%e above line of position errors may change considerably during fur-

exaniinationof the datao
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project 6.3- Effect@ Atomic Explosions on the Ionosphere - W Ham

Cb.lective

The objective of Project 6.3 h to obtain data on the effectsof

highfieldnuclearexplosionson the Ionosphere. fiincipl-ly, to fi-

vestigate the area of absorption, probably due to the high altitude

radioactive particles, md to ~udy

to the earthts magnetic field on F2

Instrumentation

The system comprises:

Two Ionosphere recorders,

mission, installed in 6 ton trailer

the effects of

layer effects.

orientation relative

,*

type C-2, operating on pulse trans-

vans, one located at Rongerik Atoll

and one located at Kusaie in the CaroUne IslarIds.

One Ionosphere recorder, Type C-3, operating on pulse trans-

mission, installed in

ground at Kwajalei.n.

Preliminary Results:

a C-W airplme. This station operated on the

JW stations operated successfully during this test.

G97 :

The C-97 was grounded on Kwajalein while a new engine was being

installed. Ground records were taken. The only apparent effects occ-

urred between plus twenty and plus forty minutes, during which time part

of the F layer shifted in height, and new reflections appeared.

ilar

Kusaie:

At F f 33minutes a slight ef “,=9 observed in the ,region$ sh-

to that observed during-Aw 4(CHXOK=) and— (ZWI)e This
—— 1

effect lasted for approximately 20 minutes.

-!-r-’
‘4~.-.,~,,/~,,...
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During this periodthere was an abnormal increase in the critical freq-

ency of the F2 layer of approximately103 Me. There was no apparent eff-

ect upon the height of the layer and no effects due to increased absorp-

tion.

Rongerik:

The only significant effect was a slight stratification at the crit-

ical frequency of the F2 layer. This effect occurred at F ~ I-8 min. and

lasted for about 5 minutes.

1 -
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project6.4 - Wtermination of Characteristicsof Airbone Flush Mounted

htennas and Phototubes

ed Ground-to-AirRanges

for YieldDetermhationat Extend-

- JUJ.anJ. Waters

Objectives

To determine the effectivenessof flush mounted airborne antennas

and phototubes at various ground-to-air ranges in

istic low frequency electromagneticradiation and

respectively.

detecting character-

tisible radiation,

To determine the temporal and amplitude characteristicsof the log

frequency electromagneticradiation at various ground-to-dr ranges.

To determine the temporal and intensity characteristics of tisible

radiation at various ground-tc+air ranges.

To deter-ninethe effects of ambient conditions upon the satisfactory

measurement of the parameters specified in 1 and 2 above.

Instrumentation

2 fiducial antennas

1 synchronizer

1 scope camera

1 DuMont scope

Technique

Signal is received by antenna fed through an amplifier and then to

the scope. The signal is then photographed. Photohead output is let

directly to the recorder. The distance was approximately 187 miles.

Results

coPIED/D~ Eq.dpnent was set up on the ground at Parry Island. Antemas were

~RL RC # /

: _’).&---
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$$e.—directedto pick up signal from (BIAAcmm). As the antennaswere

directional,and bl=ts -n detonatedat the S=e, O* the s@~l f-

;!
CKFOOT)was received.

-61-
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project 6.5- Analysisof Electromagnetic Pulse Produced by Nuclear

Explosion - C. J. (kg

Objective

The objective

magnetic radiation

This data is to be

of Project6.5 is to obtain wavefomns of the electro-

formall the detonations during Operation REDWING.

used in connection with a continuing study relating

the waveform parameters to the height and fieldof the detonation.

Instrumentation

Two identical stations are used to record data, one at &iwetok

and one at Kwajalein.

The instrumentation consists ofa

outputs connected to each of the three

oscilloscope is a Polaroid Land Camera

play.

+

wide-band receiver with separate

oscilloscopes. Mounted on each

for recording the transient dis-

The wide-band receiver consists of one primary and four secondary

cathode follower mplifiers. An antenna, frequency insensitive h the

range of interest is fed directly into the prinary cathode follower.

The pfimary cathode follower is then connected to four individual cathode

followers by a 50-ohm cotial cable. Only three seconda~ cathode foll-

owers are utilized, the fourth sefing u a s-pare.

The number one and two cathode followers feed oscilloscopes with

sweep speeds of approximately 30 micro-seconds per centimeter and 10

microseconds/centimeterrespectively. The nunber three cathodefollower

is connected to the third oscilloscope through a 2 micro-second delay

line. The third oscilloscope has a sweep speed of 1.0 micro-seconds/cen-

timeteq~ All oscilloscopes were triggered simultaneously by the DC
* ,-</,,-lL,.

c:” : !’ ,,”
!/. ,

L
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trigger device located in the primary cathode follower and connected

directly to the receiving antenna. The 2 micro-second delay line was

added to permit the leading edge of the waveform to be recorded.

In order to establ.lsha definite the relationship between the re-

ception of the signal and the triggering of a given device such as a
7

counter or transmitter, a time marker pip, generated by the delay trigg-

er from one of the oscilloscopes, is fed through the 2 micro-second delay

line and superimposed on the initial portion of the received waveform

Procedure

for

All oscilloscopes are calibrated against aknowm frequency standard

sweep Enearity.

The cathode follower triggering systemis set to trigger appro&

ately 6 db.

oscopes are

Results

above the noise level. The vertical deflector of the oscill-

set to receive the predicted field strength.

Station A - Parry Island

Waveform traces were obtatied on twa oscilloscope photos and

the third oscilloscope failed to function properly. The preficted field

strength was 43.0 volts per meter and the measured field strength was 17.0

volts per meter. The waveform traces are of good quality.

Station B - Kwajalein

Waveform traces were obtained on two oscilloscope photos and

the third failed to trigger. The predicted field strength was 25.0 volts

per meter and the measured field strength was 6.8 volts per meter.
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pro~ect8.5 - AirborneHigh Resolution Spectral Analysis -R. Zirkind

Cbfiective

To determine the radiant power of a
w

surfaceburstas a
,,

function of wavelength and the fireball ?olor temperature as seen from

an airborne station. These objectives were to be accomplished by deter-

mining the atmospheric attenuation by an independent measurement and

correcting the power received at the instrument station aboard the air-

craftg

Instrumentation

The spectral distribution of the radiant power is obtained from a

medium quartz Hilger spectrometer. The spectrum is sampled in narrow

bands by photocells in the visible region and PbS cells in the infra-red.

The electrical signal is then recorded on an Ampex WA tape recorder, with

a resolution time of 150fisec. The trarmdssion measurement is accomplished

by beaming a pulsed light signal of known output and spectral distribution

from a fixed point on the ground towards the aircraft. The attenuated

beamis received by a detector in the aircraft and recorded on a Heiland

recorder. The detector consists of two filtered photo-multiplier tubes

sampling two spectral regions, (1) .3-.55 microns and (2) ●6-lto5 ~Crom

In addition, a quartz filtered calorimeter, 22 degrees field of ~ew~ is

utilized to measure the appro~te radiant exposure received at the spec-

trometer.

Results

The aircraft was approdnately 1950 feet beyond titended location at

time zero. Planned position was on an out-bound heading of 287@Thaving a

[
COPIED/Dt&
LANLRG #

I (

*
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horizontal range of 40,000 feet. The

utable to insufficient ttie to make a

relativelylarge error Is attrib-

suitable number of positioning runs

priorto zerotime resultingfroma late decisionto proceeduith the shot.

The spectrometeroperatedwell and data was obtained on from6 to 10

channels~

The calorimeter functioned and satisfactory data was obtained.

The light source functioned properly; however, due toa postponement

in shot time, the transmissometerwas saturated by sunlight.

-65-
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Project 9.1 - ‘fechnica&‘ %tography - Lt Col Jack G. James i

All three Carter aircraft participated on this event. Carter 111

was repositioned to 50 nautical miles West of GZ. Carter I vas

positioned at 70 nautical miles fist of GZ and Carter II 70 nautical

miles South of GZ. Due to !isavyCIOU5 cover in ticinity of Carter I

orbit this aircraft startei his fi~st ra~etrack pat%ern at 26,000

feet altitu!e. Carter II and III flew the mission at 20,000 feet.

High cir~s at a~ProY~mtely 40,()(30 feet obstructed view of the CIDULI

for all three aircraft. ITmtography from both ‘Ihstand West positions

was satisfactory for only the first three to four minutes. Carter 11 G

in the South orbit acc~mplished two 15 minute ~tterns with good

early rate of rise a+ pobab?e d~ta c? height of the cloud

minutes plus tip to tip s~rea~ of the clou~ at p~US 30



t

PART III

TASK UNIT 1

LML PROGRAMS

fiti J&#
Keith Boyer
Advisory Group

Program 10 - Themzal Radiation and I@drodynanics H. Hoerlin

programU - Radiocheni9try G. Cowan

programu - Fission Reaction Measurements J. S. Ma13.k

Progr~ 15 - Pllotd?lysics G. L. Felt

Program 16- ~sics & Electronics & Reaction B. E. Watt
Hktov

Program Ill- Thermal Ii3diation H. H=rli.n
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L. N. Blumberg & J. F. Mullaney

A prelimimry value for the hydrodynamic yield of Flathead is:

This number is based on the ints~qal m~tke? with Eethe-fichs ~SS

treatrent.

The fibs use~ to get this number were 34521 (AomOe~)~ 34~28

(Chieerete), and 34S20 an3 34?21 (Enyu). The rasius-time data krhich

were given only fcr the region 40 to $3?m.illiseccnds$showed little

scatter (TOU&hly l% spreas) so that the spread in yield =lues due s

la$te? czse, the wzter

fcr the inteLgralmetho3y

far from the center of

,“ 72:“-68-
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s~atter of yi~l~ ab~ut the %Ver~CP)
a IarCe amunt of mass vith vcicht

cf the orflerof millions of pcun:s was invslve~. ‘.%enra~ius-ttie

data for early time become a~ilahle, a better estimate of the mass

involve?, usin~ also the differentialmethod, can be made.

&9$’

10.1-1

?.34ius ~.~tcrs
—.. --1

@

,“

..

~ ,,-,.;-L

.
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Project 11.2 - %mpling - H. F. Plank

EQUIPMENT

Seven aircraft

*
Report were

(F-34);‘Ba flight,

‘Dn flight, Hotshot

(P.F, Moore)

equipped for cloud sampling as described h the

used on this mission: HAV flight, Tiger Red One

Tiger Red Two (F-54); ‘Cn flight, Hotshot OXW (B-57);

Two (B-57);‘Ew flight,Hotshot Three (B-S7); ‘F”

flight,HotshotFour (B-57);and the control~=~t~ cassqo~ (B-~T)o

WEATHER +

At samplingaltitudes for this shot there was a thick cirms layer

froIn 37,000 to b2,0CKlfeet,and considerable haze above this, necessitating

instrument flight by the aircraft at least part of the time. Wind shears

at samplingaltitudes were considerable,with winds at adjacentlevels

differing as much as 90 degrees in &Lrection and 10 to Is knots in velocitY.

CLQUD DESCRIPTION

The bomb cloud rose throug??the thick cirms layer between 37$O00 and

&2,000 feet and into considerable haze above that. l’hereh=s the usual

experience with thick cloud cover that the natural clouds tend to be carried

up and consolidated with the bomb cloud, obscuring even tb high layers ti

visual penetration. The bomb cloud appeared to have very little color in

the layers above L0,000 feet;which increased the confusion of the boa

cloud with natu.r~ CIOti.

SAKPLING MISSION 9

&The dual shot, (firing simultaneously witi~ required that all

K

sampling aircraft be in the air as p amilable sa..lers or as control
—.

C()?t-t”
The back up for the control aircraft was a B-SO held in

~NL @ -k -



readiness on..tie m.

Red One was

plus10!3II15Jlutes

hour of in-cloud

DELETED

directedintothe Ml of the cloudat 28,000

after burstand collecteda very good s=ple~

fltght

Red Tuo was directedto

at 37,000feet about 10

I

feet ad -

AhaU

timewas requireddue to low cloudintensities.

the portionof the cloudd3rect3ybeluu the overcast

minuteslaterand obsermd expectedcloudintensia.

Hotshot One was directed into the cloud

abovethe overcastand collecteda good

low cloudIntensities.Hotshot TWO was

at 42,000 feet and plus 2 hours just

sample despitepoor visibilityand

put intothe cloudat 48,000 feet$

2$ hours after burst timeand foundcloudIntensitiesholdingup to the

predictioncurve. Hotshot Three was unable to reach his assigned altitude

of 52$000 feet and in view of the rapidly

conditions at altitudes beluu this he was

into any portion of the cloud and collect

changingweather and cloud

unableto fly on instruments

an appreciablesmple. Hotshot

Four abortedand CassidyOne, therefore,vent on in the cloud at 52,000

feetat plus3 hours and,with the fuel capacityremaining,was ableto

collecta sampleonly slightlybelcw the size scheduledfor HotshotFOW*

While at 52,000 feet, Cassidy esttited the cloud top at 53$000 feet.
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Number of fissio~ measured in these samples by ratio-befist~

at Los Alamosaveragedabout93$ of the numberpre~cted at Pm from

obse-tion of radiationlevelsof the samplepapersaftertheywem

rernomdfrom the aircraft.

\
-

0verc2st

- -
Re3 2 37,??9 ft
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%oject 13.2 - Measurement of AlphE, Boosting and Time Interval .
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~IGuRE i3.Z-l HAS BEEi!DELETED ENTIRELY



FIGURE 13.2-z HAS BEEN DELETED ENTIRELY



FItiURk 13.2-?JHAs BEEN DELETED tNTIRELY
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9
fioject 13.3 - EHS Monitoring- ‘* ‘e~

J. Mdik

-79-

L
[{
.



-@
~~

w (FMmAD)
.

Project15.1- MW lWTOGRAPHY -H. Grier

D. J. Barnes

FIREBALL YIELDS

—---
EmmmERs

DEIITED

-%
------ ..—..—---- -- ----- .

. .. ..

--- -- .-. , . . . .. ... . .-



To reproduce this page use JDO Log ~ RCL-2?75,

which is the late f~reball negative for F?athead,

together with a pk,otomat layout showing classification

top and bottom, Figure ~ and page nmber. From this

naterial Graphic Arts can make a coxposite negative

. .
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Fig. 15.1-1
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To reprod-lcethis page see instrfictions

for page 81 and use 230 Log # F!X-2?7L
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Flathead early
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Fig. 15.1-2
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To reproduce this page .sPe instructions

for page 81 and use J!)@Log 4 3CE-2976,

Flathead lat~ cloud regative.
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To reproduce this page use GraFhIc tits

Negative f FOOO-78
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To rerr.~uce this page use GraFhic Arts

Kegatjve # F@OC-77
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To reproduce this pa~e use Graphic Arts

Regati\e # FC90-75
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Project 1~.3 - spectroscopy - H. ste~rart

For purposes of intercomparisonall results obtained by

Project1S.3 are presented and discussed in the ?!amjo report

uhere a description of instrumentation.,~~,>~so included.

*All v~uipnents operated on th~’ - (Flathead)giving

good exposures except for the l?cwencmera v~ich failed to run.

W’lED/DQg
LANI, Rc #
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Project 18.4- Chord Experimentand ‘I%ne-Intemal- H. HoerMn

Westervelt,Bennet,Day,HoerMn
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To reproduce this page use Graphic Arts

Kegative # FOOO-79
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PARTIV

TASK UNIT J+

Sc PROGRAMS

(f’qzL/.JLL\ .
E. L. Jenkins
CTU-4

Program 31- lticrobarogl=p~

.
i
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Project 31.1- Microbarograph - W. A. Gustafsm

The purpose of this project was to measure winds In ozone layer of the

atmosphere● This was accomplished by measurhg at several sitesthe arrival

times of the shockwave reflectedfrom the ozone-r. Four siteswere

operated: Ujelang, Wotho, Rongerik, and Eniwetok. At each site, two stations

wem operatedaboutone mile apart. The difference in arrival timesgivesthe

angle of incidence of the shock and information from several stations may be

a

canbined to L,hewinds.

On- (FIATHFAD), good shot records were obtained from all stations,
--—.

except Rongerik, which had high ambient wind noise. However, enough directions

are available for the Bikini shot to allow ozonosphere wind and temperature

resolution, but this has not yet been accomplished.
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